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Maritime Provinces, the Gulf of St. Lawrence, and New- 
foundland. On the 30th, p. m., the storm center was in tlie 
Bay of Fundy, and pressure at. Eastport, Me., \vas '3S.78. On 
the 31st, a. ni., the storni center was hetween Cape Breton 
and Newfoundland, and the pressure a t  Sidney was 28.18. 

XXII.-On the 29th, a. m., low pressure was central near 
Vancouver Island ; this esteiiclecl rapidly inn arcl as a diglit 
and widely-dift'nsed depression, and on the 30th, a.  in., the 
lowest pressure mas in Kansas and Colorado, and by the SOtli, 
p. m., i t  had moved southwird, stretching froin New Mrsico 
to Missouri, and by the 31st, a. ni., btill farther southnard, 
extending from northern Texas to the lower Ohio Valley. 
By the 31st, p. m., this had become a trough reaching fro111 
southern Texas to West Virginia, dividing the regions of cold 
northerly and warm southerly winds ; the steep& theriiinl 
gradients were a little to the north aucl parallel to the trough 
of lowest pressure. 

XXII1.-This depression appeared in Alherta on the 319t, I). 
m. ; its further history belongs to the REVIEW for Fehrunry. 

MOVEMENTS O F  CENTERS O F  A R E A S  O F  HIGH AND LOTY PREq<I'I<I? 

The following table shows tlie date arid location of the 
beginning ancl ending of each center o f  high or low pressure 
that has appeared on the U. 8. IVeather RIaps during tlir 
month, together with the average daily a n d  hourly wlopitiw 
for the month. These averages will dilfer accordingly as WP 

consider each path as a distinct unit, or give eqiial weight to 
each hour of observation. The great variahility in tlir rate 
of motion of theee centers in different parts of the same path, 
or in difl'erent portions of the month, or over different per- 
tions of the regions covered by ths Weather Rlap, points tcJ 
the conclusion that  the nioveineiit is largely influenced IJY 
genernl combinations of niotions in the upper portion of the 
atmosphere, viz., above 5,000 or 10,000, ] J u t  pR>bRlJly 1)elow 
20,000 or 30,000 feet. The convection due to the heating an(1 
evaporation a t  the earth's surface does not easily prrineate a 
still atmosphere to any great height, and we can not 10ok to 
this convection in and of itself, as the exclusive (YIUSP or 
maintainer of extensive s to r~ns ;  on the other hand when thr 
air is once in motion and hy pushing over hills and nioiintiiinq 
is forced up to consid~ral)ls heights then the convrction 
thus brought about n ill, if i t  intensifies the conrection 
due to heat and moisture, prnduce conditions faV(Jrahl13 to thr 
formation of clouds and rain and the growth of any whirl- 
wind, provided tlie whirling motion he, in the Northern Heni- 
isphere, cyclonic, so as to I J ~  further favored by the action (Jf 

the centrifugal forces on the revolving glolie. If, however, 

of the earth's surface he such as to oppose the convection clur 
to heat (as, for instance, when the winds are descending a long 
slope instead of ascending) then the initial whirlwind is 111c1re 
likely to he annulled, or dissipated hy the opposing forces. 

the whirl be in the opposite direction, or if the conform a t '  1011 
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During the nionth of January quite a number of areas of high 
pressure aud low pressure have alike been apparently annulled 
iri this niaiiner whilr coinparatively few have been started 
under snch favorable conditions as to allow of their growth 
ani1 continued existence for several days. The apparent divi- 
sioii of solile of these high areas into several portions and the 
apparent perpetuity of high area No. \'I n for ten dags in 
the neighborhood of Utah are all undoubteclly due, in part, 
to the crudeiiess ( J f  the assuniptiuns that  underlie all methods 
of reducing plateau and niouiitain stations to sea level. 
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The normal pressure for January over the North Atlantic 
Ocean, as deduced from the international simnltaneous o lwr-  
vations, is highest, 30.20 (767), in a siiiall area hetween the 
Azores and the Windward Islands; i t  is lowest, 29.50 ('74S), 

- 
c 
0 .- 
d e s - 
311p 
2 . 5  
2.5 

2 . 5  
3.5 
3.5 

14.0 
3.5 
0.5 
3.0 
3.0 
0.5 
3.5 
1.5 
2.0 
6 .0  
4 . 0  
3 .5 

1.0 

1.0 

51.5 

.... 

.... 
0.5 
3.5 
0.5 
0.5 

0.5 
1.5 

I.  5 
2.5 
4.0 
3.5 
4.5 
0.5 
3.0 
0 .5  

2.0 

1.0 

1.0 
1.0 
1.5 
2.5 
3.5 
2 .5  

[. 20 

.... 

.... 
- 

orean from LnlJrador and Nova Scotia to Norway and France, 
r)uring .January alJOUt an equal number of storm centers seein 
to reach tlie Atlantic near Newfoundland from British Col- 
umbia, the Gulf States, and the south Atlantic coast, respec- 
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velocities. 

The average velocity of movement of storni centers clnriiiq 
January is about 23 statute niiles per liour, and at, least two 

the north Pacific depression or the equatorial Pacific depres- 
sion ; the former stretches southeastward into Washington 

- - 
NORTH ATLANTIC METEOROLOGT. 

[Presslire i n  inches aird niillitnater.~; wiiicl-forr~e hy Bemifort scale.] 
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Alaska ; the latter or Pacific equatorial stretches northward 
toward Mexico and the Caribbean Sea under circumstances 
not yet clearly understood. but when i t  does so the northerly 
winds over the United States descend to N. 20° and sometinies 
N. 1 5 O ,  and give rise to the storms that pass from Florida 
northeastward toward Europe. Similarly. in .Tidy to Hep- 
teinher the Atlantic eclnatorial low stretches northwestward i n  
connection with the development of West Indian hurricanes. 
An average of five storiii pathR per month passes eastward 
over the region between the Great Lakes and Newfonndlancl. 
After reaching W. 40@ half of these pass iiortheast to Iceland, 
while the reinainder go east or northeast toward central (JT 

southern Enrope. Areas of high pressure follow in nearly the 
same paths; some of them pass from Athahasca southeabt to 
N. 40°, thence east, and are lost in the Atlantic; other:, pass 
from the Pacific high area, a t  N. 3 5 O  or N. R O O ,  northeast to 
Utah, thence southeast over the south Atlantic States, nncl are 
lost in the Atlantic; still others pass from the central aiid 
western Atlantic northeast~vartl into Europe, and are lost in 
the great area of high pre~sure that extends frnni southern 
Russia eastward over China. 

In  connection with the formation of cyclonic stornis in 
uorthern and sonthern latitudes, attention must he called to 
the fact that frec~uently, and especially when it inv, d c  1 re a con- 
tinent, the circular cyclone degenerates into a 111ng tr(J1lgh of 
low pressure, with cold northerly winds on one sidp and w~irtn 
southerly winds on the other; in such cases the motions o f  
the clouds show that aI>ove these two systems of winds there 
are corresponding outflowing or rrturning currents. Such 
troughs are stable when they extend east and west, as cl(ios 
the equatorial trough of low pressure, hiit unstal~lr  when they 
extend north and sonth. From such a trough treiiiling north 
and soiith, or northeast and soiith\vest, the circular cyclonic 
system niay again develop, aud the alteration from trough to 
cyclone, or v icc  7'0'.sn, may in rare cases take place several 
times before the surpluq energy of the storm is dissipnted ; 
the whole process is niechnnically analogons to the alternate 
rectilinear and sinuous rnotioiis of water through tuhes, as 
investigated by Osborne Reynolds, or to the various fnrnis of 
wave motion, vortex motion, and s twdy motion of liq~iidr. 
The diflerence between the cyclones of the tropics and the 
temperate latitudes is well stated in the fnlloninq eAtract 
from " Eleinentary ilIeteorology," page %)I), just piil)libh~d, hy 
Prof. Williain M. Davis, of Hnrvard College : 

As with tropical c~cloncs, the cjrlones of our latitittles bar) jn intensit) 
with the depression of the barometer at  the center; and here as there the 
greater art of the depression is to be rrgnriled as the erect of the rrntiifnyal 
forces orthe revolbing winds; hut the gieater ])art of these foices in a t i r i p id  
cyclone arises from the trite centrifugd fi)rce of the mind's rotstion arounrl 
the storni center. and is onlv in a leqwr liro1mitiron gliie to thi= deHecting f i i i w  

of the earth's rotation, while thi- ielaticin iq  reversed in e\tin-tropicnl 
cyclones, where the deflrcting force is gieater thnrr the true cciitrifugal fi)rct. 
of the whirl, hecatise of the higher Intitride in which t1ie.e stnrms occiii. The 
central region of esce~~tiutially I N I N  liressnre and \cry steep grarlients i u  troll- 
ical cyclones is relatively s ~ a l l ,  hecaase a strnng centiifugal force is p~udnced 
only when the winds are whiiling 011 a short ladins; the LJW pres-lire ares of 
our cyclones is much larger and the gradients ha\e a tolerably strong value 
for some distance aronnd the ceriter, because the dpprewion of the ianhars 
dependsrather on the latitude of occurrence than on the distance of the 9ind 
from the storni center; fur this reasou there is less concentration of riiilence 
close to thP center, and the calm and clear central space or eye is seldoni 
sharply developed, althnugh it is not uticomnion to ili*cover a gradual weak- 
ening or failing of the winds, ant1 snnietimes even an imperfect lweaking away 
of the clouds, a- the central area passes over the ohserver. The fimi c~f 
tropical cjclunes, as defined by their isobaric lines. is nearly circrilar. Our 
cyclonea are, as a rule, less s>mmetrical, and their isobars are often elinngated 
into an oral form. I n  the eastern Uiiited States the longer axis of the oval 
trends northeast, making a trough-like depression hetween the high pi e-sore 
area over the tropical North Atlantic and the winter high pressure area of 
North America. In the North Atlantic the lowest pressure of the cyclone 1s 

commonly found sonth of the center of the outer iqobaric utals, thu+ giving 
steep gradients south of the crnter and weak gradients north of i t ;  this i q  due 
to the occiirrencr of prevailing high pressnies alii)ut the Azores and ION 
Dressures ahoiit Iceland. In the tortid zone, where the isobaric chait fur 

January or Jiily ahows a relatively uniform distribution of pressure, these 
causes of irregularity are absent. 

NORTH ATLANTIC STORMS. 

The paths of the following areas of low pressure with revolr- 
ing winds on the Atlantic Ocean during January, 1891, have 
heen approximately traced on daily charts of simultaneous 
ohservnt,ioiis based on data received 111) to the 35th of Febru- 
ary, through the co-operation of the Hydrographic Ofice, 
11. S. Navy, and the " New York Herald Jf 'e~ther Servire." 
The western portions of these pathw are shown 011 Chart I. 

-1. .January 1 a low area was central almut N. 4 7 O ,  W. 
4 7 ;  011 the 2d it was a t  N. Bgo, W. 3S0, rtnd 011 the 3d,  N. SFio, 
Ifr. 20"; it had heen preceded hy a n  area of high pressure on 
the east which was central over Norway and Sweden on the 
'd, 31, and 4th, the niasiniuni being 31.0 in southern Norway 
on the 3d, a t  Gr~eiiwich noon ; t h i ~  high area then became a 
long oral or ridge as i t  moved southeastward into Russia and 
clisappeared in southeast Russia, or the C'Aspian Sea, by joining 
the high pressure over Asia ; nieanwhile low area A advanced 
slowly northeast\vard and was joined by B on the 7th. 

E. Low arpa No. I1 of the 11. S. fieries, passed from Labra- 
(lor on the 4th to the Atlantic north of Ne~foundland  011 the 
5th, and \vas, on the 6tl1, central a t  about N. EiEiO, Ifr. 3 5 O ,  
while minor depressions were central in the English Channel 
and the western RIediterranean, and the whole region betwee11 
N. 35" and N.  f%", and E. 5" and M'. GOo, was below normal 
pressure. On the i t h  the lowest pressure was central al,ont 
N. (No, \F'. 30@, and the extensive depression over the North 
A tlfiiitic estPnded southeastn.nrt1 over the RfediterranPnn. 
Hy noon o f  the Sth pressure hac1 generally risrii over the 
hlrditerrnnwn, lint had fallen in western Irelantl, and the 
central depression liacl moved southerly until on the 9th, a t  
noon, it was central a t  N. 50°, FV. 2 5 O .  and by noon of th r  
10th at N.  5 5 O ,  \Ir. ?no, while pressure was still rising in 
eastern Rnwia ; thie had I N I W  I~rconie tho center of the gen- 
eral deyression of the North Atlantic which had the form o f  
a long oval or trough on the loth, but had closed 111) consid- 
erably by the l l t h ,  while a special depressiion, C, was foriiiing 
tc~  the westward. 

('. This appeared as a moderate clrpressic~i~ nn the 11th off 
thp south Atlantic coast which, by the 1311, hac1 heen joined 
ly a inore iiiiportaiit drpression (1'. S. series No. SI)  from the 
Lake region, aiicl hy the 19th, noon, C' was central a t  N. &to7 
\V. 64"; 011 the 13th at  N. 4 7 O ,  \f'. 57"; 14th, a t  N. 50°, W. 
-10"; 16th, at, about N. 55", Ifr. 40". Ry this time B, which 
was i i~ar N. 58O, W. Is0 011 the 13f11, 11nd 1110ved nortl~marcl 
beyond our reports, and the isohitr of  29.5 extended from the 
coast of Newfoandland to North ('ape, ith southwestern end 
inclowrcl the area ('. while a t  its northeastern end area 8 
was filling up ; 16th, noon, the center of C,' mas a t  ahout, N. 
5i0, \V. 37'; 17th, 110011, N. (jOo, \V. 10'; 18th, iionii, N. (<So, 
fV. S", after ahich this area moved nearly clue erwt across 
sonthern Norway and Pn.edc~ and  as, 011 the SOth, ceiltral 
in northern Russia. 

P. On the lSth, lRth, and 20th the pressure was conipara- 
tively high over the North Atlantic froin Africa westward 
over the United States, while an area of low pressure nioved 
eastward from Lahrador north of the liniit of our marine 
reports; i t  \vas central, approsiniately, on the 18th in N. 5 7 O ,  
JV. 3 5 O ,  on the l%h, N. 5 8 O ,  IF'. 20°, and on the 20th, N. 5S0, W. 
6". heiug then over northern Scotland. European reports 
for later date have not lieen received at the Weather Bureau. 

E. hleanwhile pressure continued steadily rising over the 
Atlantic, and was above 30.5 from Labrador to the Azores on 
the 81st ; this area of high pressure moved slowly south and 
east and dominated the Atlantic hetween W. loo and 60°, N. 
20° and 40°. until the 28th ; during the 39th, 30th, and 31st 
press"ure rose to 30.79, or higher, between the Azores and the 
coast of Africa and Portugal. On the %th, noon, the depres- 
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sion (U. S. series No. S V I I I )  that  had passed over the Gulf 
of Saint Lawrence on the 25th and moved rapidly northeast- 
ward stretched as a long oval from Iceland to North Cape, 
while a following depression, F, was central a t  N. 50°, IY. 5O@, 
near the coast of Labrador and Ne\\ foundlaiid. Thr barom- 
eter was a t  this time quite lo\{ over all of Europe north of 
N. 50°, but high over the Atlantic: ~ n d  the United States bollth 
of N. 40'. 

F. This area ( U .  S. series No. S I X )  sewis to have developed 
on the 26th off the coast of the south Atlantic States as the 
result of the flow of cold northwest wincls over the w ~ r n i  
waters of the Gulf Stream ; i t  hac1 had a previous existelice 
as an unimportant whirl in the Gulf southwest C J ~  Florida, 
having apparently been started 011 the soutlieast side of tlir 
norther that swept over the nestern portion of the Gulf O J ~  

the 84th and 85th. On the 27th the center was about N. 4lo, 
W. 6S0; %th, N. Go, W. 5 0 O ;  29tli, i t  \\as north of our &,a- 
tioiis and reports, but on the 30th the center iiinst h a w  horn, 
approximately, N. Go, I\'. 8'. 

G. On the 29th, a. ni., R clepression ( U. S. series No. S S I )  \vas 
east of the south Atlantic coast iiioviiig northward ; this also 
had a previous existence as an unimportant depression iii the 
Gulf, having originated on the southeast side of the northerly 
winds that prevailed in the western Chlf on the 2htli; i t  
passed inward over Chesapeake Bay on the 29tli, and by the 
30th, noon, it had united wit11 2% depression coming froin the 
west and constituted a violent storm central a little east of 
Boston ; 31st, noon, the center \vas near the southern coast of 
Newfoundland, while the prececding area, F, 11 as central near 
the southern coast of Norway. At this tiair, the isohar of 
29.9 passed froiii St. Petersbnrg southwest to northern S p i n  
and Portugal, thence iiortlinrst to N. Xio, \\'. %@, tliriice 
southwest to N. 3'To, M'. 5so :ind thelice llorth\vest tu 
Quebec, and the entire region north of this line was doiii- 
inated by the low areas I" in thp Past and G in the west. 

It has often been pointed out tliat the formation of a 
norther in Texas and the Gulf of h3esico is due sometinies to 
the unusual coldness and density of the air that is flowing 
sonthwarcl from the hlexican and [Tiiitecl Stater Rocky h l o u u -  
tniri plateau region, hut that sometimes nlsci it iiiwt I J ~  due 
tu a slight deficit of pressure in regions far to the soiith, as a 

gradient of 0.01 of an inch per degree suffices to set the niobile 
ntnioq)here in rapid motion. In  this connection the few 
reports that we have received from the southern portion of 
the C'aribhean Sea are interesting, a s  they indicate that the 
prt-ssure was aljout 0.1 of ail iiicli, or 0.05 IJelow the n o p a l ,  
in that region froiii Jtinuary 15-22, hut had risen to normal 
Iy the eiid of tlie month. A daily baronietric report froin 
the coaets of Venezuela, C!entral America, Ch~teniala ,  and 
hlesicu would uiidouhtedly give a satisfactory Imsis for pre- 
dicting the iiortliers of the Gulf and the Caribbean Sea. 

OCEAN ICE IN JANITARY. 

The liniits of the regions \yithin which field ice or icebergs 
were reported for January, 1694, are showii on Chart I by 
croases. Thy southerinnost ice reported ww in N. 44O 27', 
W. No 15', on tlie 18tli, and the psi t ioi l  of  the easternmost 
ice was reported in N. 14O 4S', \Y. 4 6 O  14', on th r  21st. More 
ice \\'as reported during January, 1894, than in any corres- 
I)oiiding nionth during the past 12 years. In  1893, on Jan- 
iiarv 5, a large Iterg was noted in N. .iso %', 11'. 4fi0 34'; 
011 the Sth a long, lo\+ berg wi i9  ohservrd in N. 4S0 lo', W. 4 7 O  
26' : 011 the l s th  a tJWg \vas noted in N. 4S0, W. 46O. In 1859 
and IS92 no ice \vas repctrted. In  1891, oil the %th, 3 large 
icelwrgs were olwrvecl in N. i(i@ 30', \V. 5 2 O  46', arid clii the 31st 
patclirs of soft ice were enconntered in N. 45O 50', W. 59O 20'. 
In  1690 vast fields of ice and eiioriiioiis icebergs were en- 
countered over and near the Grand Banks, north of the forty- 
third parnllel. I l l  18SB tu 1888, iiicliisive, Arctic ice in sniall 
qumtities was reported east of Newfoundland, but in no case 
was it sighted south of the forty-thircl parallel. 

W E A N  FOG I N  JANUARY. 

The liiiiitn of fog helts west of the fortieth meridian, a8 
repurted by navigators, are sliown on Chart I by clotted 
shading. Near the Banks of Newfnuntl1:tud fog was reported 
on 9 dates : hetween the fifty-fifth and bixty-fifth nieridians 
o ~ i  5 datrs, am1 nest of the Histy-fifth iiieridinii on 4 dates. 
C'OliilJ"ll.ed \I ith the corresponding iiioiitli of the last s is  years 
tlie rltttrs of occurrwwe of fl ig Past of the fifty-fifth iiieridiaii 
iiiiml,ered 2 iiiore than the average ; 1)etween the fifty-fifth 
aiid Yisty-fifth iiieridiaiis 4 less than tlip average; and west 
of tlie sixty-fifth nieridinn 2 less than the average. 

country occupied hy our O I J S ~ ~ V ~ ~ S  ; in niountaiuous regioils 
such isothernis are controlled largely by tlie topography, 
and i t  is, therefore, not practicalile to accurately present tlie 
temperature data in this niaiiiier uiiless ti contour iiiap 011 u 
large scale is pu1Jlislied as a hase chart. 

NOR nl AL TEhI 1% Et AT V R E,  

In  the table of nieteorological data from voluntary olmrv-  
ers only the mean temperatiire is given for each station, Imt 
in the tables of cliniatological data for the regular stations of 
the Weather Bureau both the iiiwii temperatures and the de- 
partures froiii the nornial a r ~  given. In the latter t d ~ l e  the 
stations are grouped IJY geographical districts, for each of 
which is given the average temperature and departure from 
the iiorriial. The iiornial for any district or station niny he 

coniputatioii is necrssarily' allowec1, as s~iow"ii by the notes 
appeiided t u  tlie tahle of iiirteorolugicnl data. 

During January, 1594, tlir iiieaii teiii ratiire was highest 
at Key \Vest, Fln. (71.0), ailcl was nl~ove iii the Florida Peii- 
iiisuln :tnd rstreiiia soathenstern coast of Louisiana and the 
rstreiiie southern portion of Testis. The teniperatnre aver- 

d 32 in a zone passing froiii C'ap  C ' c ~ l ,  Nitss., through Long 
nd Soiiiid, li(JrtherU New Jersey, ceii tral Pennsylvania, 

nc trtherii 0 l i i c 1  and Indiana, struthern hlichigan, central Illi- 
iioir and RIissouri, southern Kansas, iiortherii Texas, New 
Mt. s i c o. Ar izon a, port i oil s (J f Ne vatda, Oregoii, a iid Wash iiig- 
ton. The lowest average teiiiperatiires ill the 1Tnited States 
w r e  1JPt\Ve?ll zero and 4 . 7  in the F:ed River Valley between 
hliiinrsota and K'ortli Dakota. Tlie isotherin of  -10 passes 
through ? h i l i  toha and Saskatchewan. 


